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GENERAL NOTE 


Owing to the current nature of the investigations mentioned 
in the Technical News Bulletin, sometimes it will be impossible 
to supoly printed information regarding them. However, in 
these cases, when the investigation has progressed sufficiently 
far, the Bureau will be pleased to furnish technical data to 
those engaged in the particular application of the subject, in 
order to avoid the delay incident to publication. 


At the sixth session of the International Commission on 
Illumination held in Geneva, Switzerland, Julv 22,to 25, 1924, 
@ paper was presented giving the results of the investigation 
on visibility of radiation which have been published in detail 
in the Bureau's Scientific Paper No. 475. After a discussion 
of these data the commission adopted the following resolution: 


“The International Commission on Illumination recon- 
mends the following values for the factor of visibility, 
as provisional for general use. In special cases which 
are concerned with the ond rezions of the spectrum or 
with peculiar conditions of ficld size, intensity, ete., 
these provisional values may bs uncertain; care should 
then be taken to sclect and use the special values which 
correspond to ths particular problem." 


The values for facter of visibilitv referred to are those 
given in table 3 ef the Scientific Paper mentioned above. 
This paper is obtainable from the Supcrintendent of Documents, 
Government Printing Offiec, Washington, D. C., at 15 cents 
per capy. An abbreviated account of the investigation, in- 
cluding the table of visibility valucs, has also been pub- 
lished in the Transactions of the Illuminating Enzinccring 
S@tiety, vol. 19, 9. 175, Pebruary, 1924. 
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The international adoption of these data on visibility 
of radiation opens the way for experimental work which will 
eventuelly lead to agreement on exact values for standards 
of candlepower of different types and on the methods of pho- 
tometry which shoul¢ be used in comparing the brightness of 
lights of different*tcolor. 


While the unit of candlepower originally established by 
the Bureau was intended to be the same as the British candle, 
it was derived indirectly, and was later found to be slightly 
different from the unit in actual use in Great Britain. 
Through comoarisons initiated by the bureau an agreement was 
reached in 1909 bv which the same unit was established in 
Great Britain, France, and the United States. This unit has 
Since been accepted in several other countries and has been 
definitely recognized as the "international candle" by the 
International Commission on Illumination. At the time of 
its adoption the carbon filament lamp was the onlv tvpe of 
lamp and the standards by means of which the unit was estab- 
l‘shed and maintained were of this tvpe. 


As tungsten filament lamps came into wider use it became 
necessary to establish standards of this type, and comparisons 
were made in 1913 and 1914 with the National Physical Lab- 
oratory of Great Britain. The outbreak of the war interfered 
with the completion of this rork, since it made international 
intercomparisons impracticable. Conseouently the bireau estab- 
lished its orn standards of the tungsten vacuum type and later 
of the gas-filled tungsten type with the expectation that slight 
adjustments in value might be necessary when international 
comparisons could be made. 


During the past summer some lamos of both types have been 
taken to several European laboratories for preliminary mea- 
surements. The results indicate not merely that satisfactory 
agreement has been maintained in the case of the carbon 
standards, but also that the tungsten vacuum standards inde- 
pendently established are in unexpectedly close agreement in 
France, England, and the United St-ves. Foreign laboratories 
have not found lamos of the gas-filled type suitable for 
Standards of this type. The arrangements have been made for 
more precise comparisons and detailed results of the measure- 
ments will be published later. 
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3 Hlectrometer The transmission of electric energy over long distances 
for Measuring is an outstanding feature of American economic development, 
High Voltages especially in the South and along the Pacific Coast. As the 


distance over which the energy is transmitted increases, 
higher voltages must be used to avoid prohibitively large in- 
vestment in copser or aluminum for the line wires. On May 6, 
1923, one of the Big Creék power plants in California shamed 
over one of its lines from 150,000 to 220,000 volts, thereby 
setting a new high record in operating voltages. 


While in low-voltage systems the outstanding item of 
cost is that of the conducting material (usually copper), the 
chief item in high-voltage systems is the cost of insulating 
material. Not only that, but the performance of the insula- 
tion is of vital importante as regards continuity of service. 
Methods of measuring high voltages are essentadl in order 
that suitab¥e tests may be applied to the insulation of the 
ao aratus. 


The facilities at the Bureau of Standards for the 
accurate measurement of voltage are at present limited to 
30,000 volts. To extend this range, a large absolute elec~ 
trometer is now under construction. This instrument has been 
designed for an upper limit of 250,900 volts. When it is com- 
plefed, the bureau expects to be in position to check the 
accuracy of commercial devices for hizh-voltage measurements 
up to the present upper limit in use. 


Testing of The number of current transformers tested during the past 
Current Trans- fiscal year at the Bureau of Standards was over four times the 
formers averaze number submitted during the preceding six years. The 


reason for this sudden increase originates in a new method for 
the testing of this class of ajjaratus in the field. This 
méthod was invented at the bureau and has been incorporated 
in a convenient testing set which has been on the market for 
somewhat over a year. The public utility companies thr ough- 
out the country are anxious to maintain their measuring equip- 
nent at the highest accuracy, and have adopted this method of 
testing the current transforners installed on their systems, 
instead of blirdly trusting their accuracy as heretofore. 
Since the method reouires the use of a set of previously stand- 
ardized current transformers, the bureau has been deluged with 
recuests for this type of standardizing work. 


/Sieets of Drv Tre attention of the Bureau of Stendards has been called 
fatteries several tives to the unauthorized use of its nate in connection 
| with the sale of drv batteries for radio receiving sets. "No 

. test results of coxpeting brands of batteries have been oub- 

| lisned. Statenents that the bureau has declared anv garticular 
| = brand to be tie best or that it “as rated certein brands above 
; otiers are therefore unwarranted. 
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The tests which have been made at the Bureau of Standards 
were primarily for the information of Government departments 
end assistance has been given also to the various manufacutr- 
ers who have cooperated in the contierenses and tests. Without 
publishing comoetitive test dats, the bureau's work has been 
helpful to the public also. In 1919 specificctions for dry 
cells and batteries were published by the Bureau of Standards. 
These were revised and republished in 1923 as Standard.Speci- 
fication No. 58 of the Federal Specifications Board. The re- 
Visions involved raising the requirements for performance, but 
it is noticeable that a larger percentage of the brands now on 
the market meet or exdeed the specifications than when they 
were originally formulated. This means that the average qual- 
ity of the predict has been materially improved. At a later 
date the bureau hodes to issue a more definite statement to 
shor the substantial gain which has been made. 


The standardization of the freouency of radio waves has 
assumed a new importance with the increase of public interest 
in radio and the necessity of avoiding interference between 
radio stations operating on different frecuencies. One of the 
methods used by t: 3 Bureau of Standards in such standardiza- 
tion is the accurate measurement of the length of very short 
waves on a system of parallel wires. The essential differences 
between the parallel-wire system employed in this work and 
somewhat similar systems in the earliest days of radio are: 
high-frequency voltages are imoressed on the wires instead of 
being caused by discharges originating on the wires, the waves 
produced are continuous instead of being damped, an electron- 
tube generating set is substituted fier the spark-gap circuit; a 
current-indicating instrument is used instead of a device for 
indicating voltage nodes. 

Correct results can be obtained if the correction derived 
in the paper is employed in calculating the frequency, It is 
shovn that the adjustment is based on a condition of resonance 
and, therefore, the settings are sharp, and it is practical to 
approach the theoretical accuracy in actual frequency standardi- 
zation. The paper gives practical deductions that may be draw 
from the mathematical theory and also the method of caiculating 
the frequency correction. An appendix gives the complete 
mathematical theory of the action of standing waves on parallel 
wires as apolied to frequency measurement. 

The theoretical background for this method of frequency 
standardization is furnished by Bureau of Standards Scientific 
Paper No. 491, "Theory of Determination of Ultra-Redio Fre- 
quencies by Standing Waves on Wires," a copy of which may be 
obtained for 15 cents from the Superintendent of Documents. 


Piezoelectricity is an old phenomenon vhich is having 
some remarkable new applications. Certain crystals undergo a 
slight expansion or contraction when an electrical voltage is 
applied tc them, and vice versa produce a slight voltage when 
compressed or dulled. 
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Apparatus employing such crystals (quartz and rochelle salt) 
was develoved during the war as a submarine detector, since 
when placed under water the crystals resgond to the sound vib- 
rations produced by the propeller of a submarine. Anv piece of 
quartz crystal has certsin natural frequencies of vibration, 
like a tuning fork, except that the freouency is very highs A 
piece of ouartz crystsl 1 or 2 inches long has a natural fre- 
quency of the same order as the freovencies of currents used in 
radio communication. American investizetors have found that 
the frequency of Vibration of the piece of ouartz is extra- 
ordinarily constant, and that it is a very useful radio stan- 
dard, 

The quartz crvstal may be used as a standerd in numerous 
ways. In one method, it forms an auxiliary condenser in a 
resonance circuit, and when the current in the circuit is made 
to have a freauency ecual to that of natural vibration of the 
crystal there is 2 definite power absorption from the circuit. 
In another method the ouartz crvstal, in association with a 
small electron tube, acts as an oscillator or generator of a 
current the frequency of which is thet of mechanical vibration 
of the piece of crystal. As the freouency thus produced is 
accomoanied by numerous harmonics, th crystal is 29 standard 
giving several radio freovencies. It is thus a supplement to 
the wave meters which have hitherto been used as standards of 
radio frequency and it apsears to be of greater constancy than 
the best wave meters. 

Studies being made by the bureau indicate that such a 
quartz oscillator has many valuable applications in radio work. 
Means of producing audio as well as radio frequencies are being 
worked out. The crystals can be used to control or determine 
the freouency of a transmitting station and to hold it 
strictly constant, This will mean a great advance in radio 
transmission technique. The crystals ere also useful in ac- 
curate setting of receiving apoaratus and in controlling the 
frequency of radio-freouencv zenerators used in laboratay 
measurement work. The value of these various ap>lications 
will te particularly creat at the frenuencies above 2,000 
vilocyeles which are now rapidly coming into use. 

No public¢ations on this ror’ have as yet been preoared 
by the bureau but when such publicetions become available 
they will be announced in che Bulletin. 


For the past two vears the Bureau of Standards has been 
transmitting approximately tiice a month, radio signals of 
standard frequencv, rhich have been utilized throuzhout the 
eastern half of the counrty. In order to extend the territory 
covered, transmitting ecuioment and standards have been in- 
stalled at Stanford University, California, with the coopera- 
tion of that institi.tion. The station thus established in- 
augurated on September 5 the transmission of similar signals 
of standard frequency, thus duplicating in the West the 
service rendered by the Bureau of Standards in the Yast, 
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The frequencies included in the past transmissions have 
been from 125 to 2,000 kilocycles (2,400 to 150 meters). In 
order to mae the transmissions of still greater service, they 
will be extended to include frequencies up to 6,000 ‘-ilocycles. 
The future transmitting schedules rhich have been definitely 
arranged are given belor. 

These special signals of standard frequency are of use to 
testing laboratories, transmitting station operators, and others 
in standardizing wave meters and adjusting transmitting and 
receiving apparatus. The accuracy of the frequencies is better 
than three-tenths of 1 per cent. Information on how to receive 
and utilize them is given in Bureau of Standards Letter Circular 
No. 92, which may be obtained on adplication from the Bureau of 
Standards, Washington, D. C, 

All transmissions are by unmodulated continuous-wave teleg- 
raphy. <A complete frequency transmission includes a "general 
call," 2 "standard freauency signal," and "announcements." 

The "general call" is viven at the bezinninz of the eight- 
minute period and continues for about tro minutes. This in- 
cludes a statement of the freauency. The "standard frequency 
signal" is a series of very long dashes with the call letters 
(WV or 6XBM) intervening, This signal continues for about 
four minutes. The "announcements" are on the same frequency as 
the "standards frequency signal" just transmitted and contain 

a statement of the measured frequency. An announcement of the 
next frequency to be transmitted is ten given. There is then 
a four-minute interval vhile the transmitting set is adjusted for 
the next freauency. 

The schedule of standard frequency signals from both the 
Bureau of Standards and Stanford University is as follows. 
Attention is called to the change in time, previously announced 
schedules having begun al 11 instead of 10 p.™. 

(See Table on page 260) 


9 Radio Stan- During the past year interest has increased and an organ- 
dardization ized effort in the standardization of radio apparatus, has begun. 
Progress in this direction continues, The Bureau of Standards 
participates in this work through representation on the var- 
ious committees and boards which are engaged in the several 
phases of the iucvement. 
A sectional committee on standardization of apparatus and 
nomenclature has been organized under the procedure of the 
American Engineering Standards Committee. It has 26 members, 
representinz various producing, consuming, distributing, and 
general radio interests. Its technical work will be carried 
on by subcommittees on the following subjects: transmitting 
and receiving sets and installations, component parts and 
wiring, electron tubes, electroaccoustic devices, power supply 
and outside plant. 
The Interdepartment kadio Advisory Committee gives atten- 
tion to standardization of radio eouipment for Government use 
through the work of its subcomzittee on technical problems. 
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Schedule of Freouencies in Kilocycles 


! (Approximate wave lengths in meters in parentheses). 
J i, Sa a eq eh a' eta tie oe PRAT a Ce Cae 
Time October 8 October 21 Movember 5 Novetiber 20 December 5 

10.00 - 10.08 1,350 1.990 3,000 125 300 
(222) e156) (100) (2460) (1060) 

10.12 - 10.20 1,420 2,000 3,400 133 315 
(211) (150) (83) (2254) wes ded 95RD) 

12,24 - 10.32 1,500 2,200 3,300 143 345 
(200) (126 ) (79) (2097) (869) 

10,35 - 10.44 1,600 2.400 4, 200 155 375 
(187) (125) (71) (1.954), (800) 

10.48 - 10.56 1, 700 2,600 4,600 165.5 425 
(176) (115) (65) (1800) (705 ) 

11.00 - 11.08 1,800 2,890 5,900 205 500 
(167) (167) (60) (1463) (600) 

Mele - 11.20 1, 960 3,000 5,500 260 600 
(158 ) (100) (55) (1153) (500) 

11.24 - 11.22 2,000 3,200 6,000 315 666 
(150) (93.7) (50) (952) (450) 


lBastern standard time for WV, Washington, D. C. Pacific standard time 
for 6XPR'I, Stanford University, Calif. 


the schedule for November 5 is tentative for station 6XBM, Stanford 
University; later announcement will be made if there is any change. 


It has recently adopted a standard receiving electron tube 
which is recommended for use bv the Gaverrment departments. 
Befae a company can submit bids for there *ubes it mist sub- 


The Bureau of Standards; Signal Corps; and 
ing, Navy Department, cooperate in making e 
company has alreadv submitted samples. The commis 

working on standard 50-watt transmitting tubes and condsnsers 
for radio use. 

A Committee on Radio Apparatus hes been formed by the 
Federai Soecifisations Board. This committee wili adopt 
standard specifications for use in purchase of radio equip- 
ment by ali Government departments. 

The standardization committee of the Institute of Radio 
Engineers is preparing a revision cf the "Definitions of Terms 
and Stardard Graphical Symbols" (1922). This work is proceed- 
ing actively thrceuzh subcommittees which handle the foliowing 
branches of the subject: hadio telegraphy transmitting sets, 
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radio telegraphy receiving sets, radio telephony, electron 
tubes, antennas, direction finding apparatus and systems. 


One of the most useful fields for radio is the reception 
of broadcasting in hospitals. Besides the benefit to patients 
through the entertainment orovided, inedical authorities tes- 
tify to the actual therapeutic value of the mental relief thus 
afforded. The Bureau of Standards is assisting in the technic- 
al phases of current movements to equip many thousands of 
hospital beds with radio service. Since the middle of March of 
this year S. L. Rothafel, managing director of the Capitol 
Theatre, New York, N. Y., and his broadvasting artists have 
been raising funds for the installation of radio in the United 
States military service hospitals. A technical comnittee of 
Government experts (representing the Signal Corps, Navy Depart- 
ment, and Bureau of Standards) is furnishing technical advice 
as to the material and method of installation for these hos- 
pitals. The first hospitals eauipped were Walter Reed General 
Army Hospital, Naval Hospital, and Mount Alto Veterans Bureau 
Hospital, all located in Vashington, D. C. 

The general system employed is to use one receiving set 
and a powerful amplifier to sugoply th entire hospital, each 
patient being provided vith head telephone receivers which can 
be connected or disconnected at vill. The amplifier used is 
capable of supplying about 3,000 headsets in parallel, and by 
reducing the number of headsets and using suitable transformers 
a number of loud spealers may also be used in the various rooms. 
At Walter Reed Huspital 1,500 headsets and six loud speakers 
are used, the loud speavers being provided for assembly halls 
only. This eouripment requires the services of one man contin- 
uously while the set is in operation to control the volume of 
sound delivered to the patients. The set used is capable of 
receiving distant as well as local programs, but because of dis- 
turbances that may be introduced in distant reception, local 
programs are used except on Soecial occasions vhere a program 
of very general interest is being broadcast from a distant 
station, The installation includes a nicrophone which is used 
for the distribution to the patients of programs ziven in the 
auditorium or elserhere in the hospital. This microphone makes 
it possible for any person to address all the patients of the 
hospital simltaneously. The installation has been in opera- 
tion for four months and has ‘een very satisfactory. 

The work of equipping other hospitals is being continued 
and the material for all service hospitals in the vicinity of 
Wevr York, N. Y., has been ordered. The aim of the movement is 
to make it possible for every patient in all the military 
hospitals of the United States to listen to radio programs. 

A large part of the money for this purpose has been raised and 
the campaigns are being continued. Similar campaigns for the 

equipping of nonmilitary hospitals in various places have been 
begun 
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The statement has often been made that the progress of a 
fatigue failure in steel caused by repeated stresses is accom- 
panied by a corresponding change in magnetic properties. In 
view of the fact that there is no record of any experimental 
verification of this statement, the bureau is undertaking to 
study the effect of fatigue on the magnetic properties of steel. 
Preliminary experiments have been made using a rotating beam 
machine of the Farmer type, but as this machine appears to be 
unsuitable for the purgose a Haigh alternating stress machine 
has been obtained for this work. This machine is electro- 
magnetically operated and applies repeated cycles of axial 
stress to the specimen under test at the rate of about 2,000 
per minute. This investigation is part of a more comprehen- 
sive program for the investigation of the possibilities of 
magnetic analysis for the nondestructive testing of wire hoist- 
ing rope, 


“Methods have been developed by the bureau for the meas- 
urement of small cyclic changes in electrical resistance when 
such changes can be definitely synchronized with an alternat- 
ing current. These depend for their action upon the recti- 
fication produced vhen an alternating current is passed 
through a conductor in phase with a change in its resistance, 
and are extremely sensitive and selective. 

The sensitivity is such that under favorable conditions 
it is possible to detect a cyclic change in resistance when 
this change is no larger than a hundred millionth part of the 
resistance of the conductor in which it’ occurs, and the selec- 
tivity is such that a change in resist>nce of the same frequen- 
cy as that of the test current can be measured while there are 
other changes which may be a thousand or even a million times 
larger. Further, the apparatus required for the use of these 
methods is fairly simple. It seems, therefore, that they may 
have annumber of scientific and technical applications. 


In connection with the investigation of insulating mate- 
rials for use with submarine cables, the bureau has found it 
necessary to prepare apparatus for measuring the insulation re- 
Sistance, capacitance, and power factor under high hydrostatic 
pressure. This ias been accomplished by covering a wire with the 
material to be investigated, putting the wire in a strong pipe 
which can be filled with water under high pressure, and attach- 
ing one end of the wire to an insulated connection which is 
brought out through a plug in one end of the pipe. By using 
double, extra strong pipe having three quarter inch internal 
diameter, it has been possible to maintain pressures up to 
10,000 pounds, per square inch, The pressure is produced by a 
small hand pump. The pipes are 20 feet long, permitting the 
use of a specimen of this length. With such specimens, the 
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resistance is sufficiently low and the capacitance sufficiently 
high to permit of satisfactory measurements. 

One of the greatest difficulties has been in devising a 
method for making electrical connection with the wire of the 
specimen. This finally has been accomplished in the following 
manner. The end of the pipe is threaded so that it canibe 
closed with a coupling and plug. Through the plug there is 
machined a conicai hole with the large end on the inside. This 
hole is fitted with a hard rubber bushing through which ex- 
tends a conical metal core. To prepare a specimen for putting 
under pressure, one end is sealed and the wire at the other 
end is attached to the inside end of the conical core in the 
plug. The plug is screwed into the coupling which is then 
partly filled with a plastic insulating material. The spec- 
imen is then put into the pipe and the coupling screwed into 
place. 

Uo to the present time results have been obtained on only 
a few specimens, The capacitance of a sample of gutta percha 
does not change to any great extent when subjected to pressure, 
even when the pressure is maintained for considerable time. 
When rubber is subjected to hydrostatic pressure, the capaci- 
tance is not at first greatly changed, but when kept under 
pressure it slowly increases with time. This indicates that 
the change is due to water absorption in the rubber. ‘This 
water absorption, however, does not appear to change the power 
factor or insulation resistance to any great xtent. 


The broken end of a telegragh cable connecting Seattle, 
Wash., and Alaska was examined to devermine whether the fail- 
ure of the steel supporting wires was due to corrosion in salt 
water or to erosion against the sea bottom. About 4 feet 
away from the broken end there was a kink in the cable, At 
the kink the sharply bent wires had become very thinset 
is well known that corrosion proceeds much more rapidly in 
strained than in unstrained metal. It appears, therefore, 
that the thinning down of the wires at the kink was caused by 
the accelerated corrosion of the bent wires, and that probably 
a kink had also existed at the point where the cable broke. 
The appexrance of the surfaces of the Wires at the fractured 
end as shown under the microscope, indicated that corrosion 
had taken place. Apparently the failure resulted from allow- 
ing a kink to form during the laying of the cable and not by 
the erosion of the cable against some object on the sea- 
bottom, 


In making measurements of the dielectric constant and 
power factor of rubber samples the bureau has observed that 
when water electrodes were used there was a change in the elec- 
trical properties with time. To determine the amount of 
change samples were carefully dried in a dessicator for sev- 
eral days. They were then placed in a holder arranged to use 
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Measurements were made at frequent inter- 


vals over a period of several hours, the rubber being kept 

in contact with the water during this time. In all cases 

the capacitance increased with time, quite rapidly at first 
and more slowly later. The increase in some czses was as much 


as 10 per cent. 


There was no appreciable change in the thick- 


ness when measurements were made before and after putting in 


the holder. 


Henge it is assumed that the dielectric constant 


increased to the same extent as did the measured capacitance. 
There is an indication that this can be acWounted for by the 
high dielectric constant of the absorbed water. The power 
factor showed a rather rapid increase for five or six hours, 
at which time it was dovble that of the specimen at the begin- 
ning. At this time, however, the power factor reached a max- 
imum and thereafter decreased slowly with ttime, so that at the 
end of 24 hours the power factor was practically the same as 


at the beginning. 
has been found. 


No explanation of this peculiar phenomenon 


The Bureau of Standards has constructed a plastometer for 
studying the relative consitency of rubber stocks. The instru- 
ment is similar to the Marzetti plastometer except that the 
rubber is forced out under constant air pressure through a short 
capillary instead of through a: orifice. The rate of extrusion 
of the rubber is talen as a measure of the consistency. While 
this instrument is not adapted to the absolute measurement of 
plasticity, it is very convenient and useful for studying the 
rate of "setting up" of rubber stocks containing accelerators, 


and gives definite information as to the time and temperature 
at which such stocks may be processed. 


The final results of four series of wear tests for com- 
aaring the durability of chrome and vegetable-tanned sole 
leathers have peen compiled, as follows: 


Series 


Chrome 


- 


a ae nn a es 


Days wear per iron Percent greater wear 
Vegetable _of the chrome leather 
10.1 8.2 C502 
23.9 11.3 a aes 
16.0 11.4 40.3 
20.9 9.7 115.5 


The chrome leather in series 1 and 3 was filled with 
grease and mineral salt, in serics 2 the natural chrome was 
used, and in series 5 the chrome leather was filled with p:r- 


Artin. 
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18 Specifica-- United States Governnent master specifications for the con- 
tions for struction of built-up bituminous roofing of various tvpes are 
Built-Up Bi- contained in Circvlars Nos. 176 to 181 inclusive of the Bureau 
tuminous of Stendards, whicn have just been issued. These circulars 
Roofing cover Federal Specifications Eoard specifications 152 to 157, 


inclusive. The price of each from the Superintendent of Docu- 
ments is 5 cents per copy. — 

These sdecifications were prepared py the technical com- 
mittee on bituminous water-proofing and roofing materia:s of 
the Federai Soecifications Board. In their preparation care- 
ful consideration was given to ey ein received from the 
manufacturers of the materials used, roofing contractors, large 
consumers of roofing, and other interested parties. 


19 Water Re- In cooperation with a manufacturer of asphaltum rater 
sistance of proofed paper board, the bureeu is carrying out some comparative 
Waterproofed tests of the water resistance of such papers, The manufacturer 
Paper Board is using as a control test of water resistance a new method 


known as the "Dessicator “Method”, which was described in the 
Paper Trade Journal, June 26, 1924. In this method the weight 
of water vapor passing through a sample placed between a dry 
and wet atmosphere 1s measured. Tests made in this manner by 
the manufacturer are being compared with ones carried out by 
the bureau, using the "Ground Glass Method" devised in the 
paper section, and which was mentioned in T.N.B. No. 87, Item 


19. 
20 Utilization The investigation of the possibilities of carua fiber as 
of Grasses, @ paper-making meterial has been continued during the past 
Straws, and month with very satisfactory results. The data obtained thus 
Similar Mat- far show that either an exceptionally strong wrapping paper or 
erials for a very fine writing paper can be obtained from this fiber. 
Paper Making The work, which was carried out on three samples of carua 


fiber, each of which had received a different treatment, gives 
data which show a yield of from 40 to 67 per cent, depending 
on the sample and the amount of chemicals added. A 60 per cent 
yield of pulp was obtained from sample No. 2, when 20 per cent 
causti¢ was used, figured on the fiber. This pulp bleached 
easily at or below 13 per cent, giving a very good, white- 
colored stock, which would compare favorably with rag stock. 
This investigation will be continued, 


21 Use of Glue The work which is being conducted at the bureau on the 

in the Manu- use of glue for coating paper has been mentioned in several 
facture of recent numbers of the Bulletin. 

Paper In connection with this work, a manufacturer recently ade 


five runs of coated paper using glue under the ordinary commer- 
¢ial mill conditions. Three grades of glue were used; a high- 

f grade hide glue, a low-grade bone glue, fand a medium-grade bone 
glue blended with hide glue. 
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No difficulties were experienced by the operators in 
coating with the siue-clay mixtures, Even in the adjustment 


of the machines for giving the proper weight of ccating no trouble 


was encountered. From observation of these five runs, it is 
apparent that the technique of coating with giue is practic- 
ally the same as when using casein as a binder, and a change 
from casein to glue would involve ro cherze in mill equipment. 
The preparation of glue for coeting is simpler than the prepar- 
ation of casein, requiring no stirring and no addition of sol- 
vents. However, glue mixtures mt be keot werm during the 
coating operation, vhile casein is used at room temperature, 
but it is a simple matter to provide for this necessary heating 
of the glue. 

Additional experiments have been made in the bureau's mill 
on the elimination of bletchiness in the coating, This defect 
was found in coatings made both witn casein and vith glue, and 
agparently it is due to insufficient deflocculation of the 
Clay. Evidently great care in the manner of mixing end screen-~ 
ing the coating preparation is required to cvercome this trouble. 

A report on this subject is being prepared for publication, 


The bureau is cooperating with a manufacturer of white 
bristols, who is endeavoring to inprove the color of these 
papers. This work may give some interesting results in connec- 
tion with the use of the Pfund colorimeter for measuring this 
property, Various dyes are being used in the mill and the 
tinting effect produced vill be measured with the above instru- 
mente 


In connection with the development of a standard strength 
test for papermaking fibers, the bureau has made a rather ex- 
tensive study of the uniformity of sheets of pulp made by ac etdbe 
of a suction mold. The results obtained show that very unitorm 
sheets can be obtained with this apperatus and that it appears 
to be well adapted to the purpose. 

A report giving a description of the construction and 
manner of operation of the mold, tegether with some of the re- 
sults obtained, is being prepared for publication. 


The bureau's investigations on the tarnishing of silver 
have recently been published in HMetal Industry. _ One phase of 
this investigation, which was not mentioned in this paper, is 
concerned vith the effects produced by the so-calica anti- 
tarrish papers that are used for the rrapping ooh sh Naa 
Several sections of the Bureau cocperated in conducting these 
tests on a considerable number of samples which vere furnished 
by various manufacturers. ‘Specimens of silver wrapped with 
strios ef the vapers under test were placed in air) cight de- 


siccators which were then evacuated and refilled with purified 
air. One set of specimens was kept in a dry atmosphere and a 
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similar set in a moist atmosphere for a period of about one year. 


At the conclusion of this time the specimens were examined and 
it was found that the tarnishing effect of the papers although 
slight was sufficient in some cases to be objectionable. The 
tarnishing effect was more pronounced on those specimens which 
were kept in the moist atmosphere, which confirms previous con~ 
clusions as to the effect of moisture in the tarnishing of sil- 
ver. Some of the results are uot clearly understood and it is 
proposed to extend the investigation, 


In the study of nickel electrotyping a simple method of 
testing the covering power of the nickel deposit on a wax sur- 
face coated with graphite has been developed. With this appa-~ 
ratus it is planned to make a survey of the different variables 
in nickel electrotyping, in order to determine which are most 
significant and will therefore require the most intensive 
study. 


The study of the protective value of nickel plating on 
iron and steel is being continued. The indications are that 
it is very difficult to secure impervious deposits of nickel 
on iron and steel. It appears probable that some at least of 
the results of others in which high resistance in the salt- 
spray test was obtained, are accounted for by the presence of 
buffing grease in the pores of the nickel deposit. 


A brief investigation of the possibilities of chromium 
plating is being made in order to determine, if possible, 
what conditions will lead to the production of uniformly satis- 
factory deposits. The bureau is chiefly interested at present 
in the hardness of the deposited chromium and its possible 
application upon gauges and upon printing surfaces. From pre- 
sent indications the process is not yet well defined and con- 
sequently the results are somewhat erratic. 


The second edition of Circular 100 of the Bureau of Stan- 
dards has recently been issued, and may be obtained from the 
Superintendent of Documents at 20 cents a Copy. This paper 
deals with the forms, uses, and alloye of nickel. 

The larger part of the worlds production of nickel comes 
from the famous pyrrhotite-chalcopyrite ores of the Sudbury 
district in Canada. These ores are at present smelted and re- 
fined by three processes, the larger tonnage being smelted in 
Canada and refined both there and in the United States by the 
Orford process. A natural alloy, Monel metal, is preduced 
from the same ores by roasting and reducing the copper-nickel 
matte shigded to New Jersey from the Canadian smelters. 

Nickel is produced in the United States in several com- 
mercial forms, including 50 or 25 pound ingots or pigs used 
in the manufacture of nickel-bearing alloy steels; nickel 
shot, and electrolytic nickel cathodes which are employed by 


(267) 


oe ity sath Vey Oe aie | Lk 
> i rip el ante if 
i f A ie) A ‘ 
| Mbt YRS Suk | =f A 
\j We RUBY bh fu, a c bi fa, nh 
wo IL, “it ae. ott ater ot be TR SOV 


AREY BIH Dabite to fot reg | rt Pe AN pare snot ° 
thane hearimans ston, a6 ankonge ORF. sah? whee. te mo bewhe 
Mente he aac eg ot Jo tanita Pr atatons edt nid ot x 

aT . seldanrt sea $6 od .0d gene exce oF trietad’ tame oie tated 
fotde acemtoe ye ceadt vo hegaioootg o10m see, Jeo%te gakieee 
RD mee ty metk tines 19" Loh ene aonte dahom edt nb 
meee adie toed etht ad, Syureionm 1 0 fo0t te way et C88 
et $i bre beudavebaw vhunad 9 ten ax8 etlueat aft 2 0 
angitdhnesaown? si bredxe, ale. 


( penis | ai 


i 


“6 boritem al gute ® ardgviteteoute toyed to “ybaat on 1 
~~ Key © ne £8 ao cei Love be actt ba ‘LOROg noiteves pi, 
ge alin ATW .boonlavel weed eed etidosty Avie bod 
aubdéebepy pried ard “he Verne ® eine od Dennelg ot te 
PRO ae fag anjioteteh. of Ranpotey se atiexytonioel 9 * Om 
eviengtek teor off grtwnes ototenant Lidw fink Bdius| 


7 £391: - fox bt to ower evttoetorg ed? Yo bode. © 
“ a8 an clunetine off y»boatitws aoked @@ feat ee 
tna de bo etieegeh eoniviegud ome oF Sf soeVIDb big 
Ya: nsf PO st. Avett 2 tits 1a oe *¢ TI BOGG« 8 dT 4 Dooade, tne im 
TPL Ch OAT Ko ponedateodc’*® sty Fay ohig sok a yonde.- to ashe 
Pe. Othe heen ; att we we ? @ SAGER, OTR , bow thd, SPT ae 
avraogebh Dotede vid to ee1og oat of. eaneny 


wepeatte To geksild bin sari ons Yo no'l sau edeenrine Atobed & 
~eldgewog I! .orimvedeh af yabyo Kt whem naked pi 
seldeag YMIe tiny ‘to red No eft ot baad LLinw enckhrate 
triveptg te beduoseere vied wt vaeted. ont «etiaogeb 
Visiiaeeg AIT haw arin beet battgeged erht. te aaorbn a 
tay roy F 2oont er Raliofag tog Des BAR Pog ross 
meson, Bev Canta {Lom toy dom ef shoo mend aA 08 tenth ( 
-oitrats temo oe ablgens cht Yieae 


<a 


raga ieee, «: i to OO teh ose? ‘to nittte bron oe. 
as ook beniotdo of war bra ,bemaet eeed yiednenet. nari 
maqeg aif syyee mw edna O86 de efoereotl Do Susbited tra 
} sd evigde Yo ovntln bee .eeay .eeael ari atee at 
mio fevaln to godtoubernt nhtsee elt te daa vowed ; 
winthwe ott Is sete edievnoolaione: TiIOATIYG. eupnet 7 
“ot bow hellena Jangeng fe ae ante send sebangd a). 
ni buotfeme so20d fh abv tagrel ens .eerEepotg oe tHe, || 
at vit eavaté barked esd oh am aredd ddod bankers 
ecborg ef lesen Leno rdts Sanudtan f vaaeaong 
hats tis Za nage wih! setqunfies baw grdteoot ¥4, een pers | | 
Rochon gathered mit mor? vor yet, wel: oe bogs iste 
“met (naevea. nd eedad?, bas iil pitt, re, “hen ube, | oh 
beau exis, 19 wdoand Swng OS ve DE porbakenk eee 
ieasiy Sia abode gL a, piumedstetain 4 Yo yemanton? 
boveare ore floes, bey gelye Tsfo4n) otiyians 


Py) ee a a thd ld Ve £5" ae 


TNB No. 90, pe 15. 


the manufacturers of nonferrous nickel allovs; niclel~silver; 
and cupro-niclrel, Malleable nickel, in the form of sheets, 
strips, rods, and wire, is produced for stampings, fittings, 
resistance and pyro meter wire, spark plug points, and kitchen 
utensils. Nickel castings are used by the chemical industries 
because of their resistance to corrosive solutions, in fact the 
employment of this metal in many lines of wor’ is often due to 
its anti-corrosive oroperties. 

Monel metal, which is made up in the usual forms of cast- 
ings, rods, sheets, and wire, is principally valuable because 
of its high strength at elevated temperatures, and its resis- 
tance to corrosion and to the erosive ection of superheated 
steam. This makes it particularly adapted for use in steam 
turbines and valves. 

Besides the nickel, or nic’el-chromium alloy steels con- 
taining from 1 to 3.5 per cent nicxel, and largely used for 
automobiie and ordnance construction, there are many other 
nicrel-bearing alloys «hich possess very interesting and com- 
mercially useful properties. Among these alloys are: 

Nickel-silver, containing from 52 to 89 per cent of copper, 
10 to 35 per cent of zinc, and 5 to 30 per cent of nickel, is 
used in sheet form as the base metal for silver-plated house- 
hold ware and other stampings and fittings, in the wire form 
for resistance wire, and in the cast form for automobile hub 
caps, etc. 

Cupro-nickel, containing about 15 per cent of nickel and 
the balance copper, is used for the manufacture of small arms 
bullet jackets. 

Constantan, which contains about 45 per Cent nickel and 
55 per cent copper, is used largely for resistance and pyro- 
meter vrire. 

Ferro-nickel, or 25 to0\ 35 per cent nickel-steel, is em- 
ployed as resistance wire and under the nane of "Invar" is 
used for many purposes where a low coefficient of thermal ex- 
pansion is desired. 

Nichrome and similar alloys, containing from 60 to 80 
per cent of nickel, together with chromium and iron, are used 
for resistance wire, and as » heat resisting alloy. 

Manganese-nickel alloys, containing from 2 to 4 per cent 
of manganese and the balance nickel, are used largely for the 
manufacture of gasoline engine ignition points, and spark 
Dlug electrodes. 


Bimetallic bars are employed in thermostatic controls 
and for temperature compensation in instruments. Although such 
bars are widely used, no satisfactorv theory of their perfor- 
mance has yet been developed. Since the bureau receives num- 
erous inquiries along this line, an investigation of the sub- 
ject has been started. 
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This work so far has covered the development of a perform- 
ance theory in its most general form so as to tinclude the cur- 
vature of the bars both longitudinally and laterally. The 
theory as developed has been tested experimentally for several 
invar-brass bars. The correspondence of the experimental and 
theoretical deflections is excellent, the two agreeing within 
less than 10 per cent. 


In connection with the bureau's investigation of the pro- 
perties of molding sand, the moisture of sands used in the 
bureau's foundry, as well as temperatures of molten metals dur- 
ing pouring, were recorded daily during the past month, tem- 
perature being measured by means of an optical pyrometer. The 
moistures determined varied from 6.89 to 7.96 per cent for 
Albany OO sand, and from 8.38 to 9.94 per cent for Lumberton 
sand, while temoeratures observed were within 1,078 andy, 170°C. 
for bronzes and within 1,226 and 1,388°C. for cast iron. 


In the soil-corrosion investigation which the bureau is 
conducting, the examination of the first series of specimens 
has been completed. This series Comprises one set of speci- 
mens from each of 46 locations distrubuted throughout the 
country. Each set comprises the folloving materials; Besse- 
mer stéel, open hearth steel, copperoid steel, spellerized 
steel,‘wrought iron, ingot iron, sand cast iron, duriron, 
lead pipe, lead cable sheath, and fiber pipe. About half of 
the sets contain also specimens of De Lavoud becutcl hieed cast 
iron. The specimens have been in the ground for periods vary- 
ing from one to two years. These specimens have now been 
cleaned, weighed, and inspected, and a progress report is in 
preparation. A conference of representatives of pipe manu- 
facturers for study and discussion of the results took place 
on September 30, and it is expected that the first progress 
report will be issued soone 


In T.N.B. No. 84, item 12, a brief description was given 
of some experiments which the bureau had been conducting on 
sulphur-impregnated sand-stone, 

The tests showed that the strength of the stone can be 
greatly increased by a fer hours immersion in molten sulphur, 
and that porous materials are rendered practically water- 
tight, This indicated the possibility of a commercial appli- 
cation of the process, and considerable interest was mani- 
fested from various sources. 

A further study of the effect of the treatment nas 
brought to light the fact that some sandstones can not safe- 
ly be treated in this way, since they decay rapidly under 
‘moisture conditions. Until more is knovn concerning the 
chemical action which appears to tare place between the sul- 
‘phur and certain constituents of the stone, the bureau be- 
lieves that the process should not be tried for comnercial 
‘purposes. 
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33 Cooperative During the last three years a cooderative investigation 
Investigation of impact stresses in highway bridges has been in progress, the 
of Impact cooperating bodies being the American Society of Civil Eng- 
Stresses in ineerss Towa State College Engineering Experiment Station, 
Bridges. Iowa State Highvay Commission, and the Bureau of Public Roads, 


Washington, D. C. Last vear the Bureau of Standards was in- 
vited to tale part in this work with a view to making use of 
its recently developed electric telemeter for strain measure- 
ments, a description of which will be found in Technologic 
Paper No. 247. To this end the bureau superintended the de- 
Sign and construction of a 12-element telemeter outfit of the 
oscillograph type, which could be used as a recorder or as a 
direct reading instrument, as desired. With this instrument 
true records may be made of impact stresses from motor trucks 
passing over obstructions on bridge floors and other similar- 
ly applied loads. The records from each of the 12 instru- 
ments, which may be placed at widely separated points about 
the structura, are made simultaneously upon a single strip of 
photographic paper 12 inches wide. 

A member of the bureau staff was made atailable for the 
summer to operate the instruments, and although it has not 
been possible to carry out a large quantity of work on account 
of unavoidable delays, the instrument itself has functioned 
in a satisfactory manner under field conditions. The field 
work is being carried on under the direction of the civil en- 
Bineering staff of the lowa Engineerinz Experiment Station 
at Ames, Towa. 


| 34 Tests of Mild-steel hooks having rectangular cross sections are 
| Some Girder often used for lifting steel girders. Two hooks with their 
Hooks. curved ends together are placed on a link carried by the 


crane hook, 

Hooks of this ind are usually designed by comPining the 
tensile and bending stresses. To determine the sefety of 
hooks designed in this way, nine were tested recently by the 
Bureau of Standards, three each for the folloving loads: 5, 
10, and 15 tons, The hooks were supolied by the engineering 
department of the American Bridge Co. 

The hooks were loaded, using several increments, up to 
the proportional limit of the material, which was obtained by 
testing coupons cut from each hook. The stresses on the in- 
Side and outside surfaces of the hooks were measured exper- 
imentally with strain gauges, having 2-inch gauge lengths. 
Readings were taken along practically the entire length of 
each hook. 

The stresses for the same gauge lines were also found, 
theoretically, by adding, algebraically, the stress due to 
the component of the load normal to a right section of the 
hook, and the stress due to bending at that section. The 
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bending stress was comouted by using the ordinary beam form- 
ula. The experimental and theoreticai stresses were plotted 
for comparison in load-stress diagrams for each hook. 

The maximum stresses in the hoo's were also computed 
from the Winkler-Pach and the Andrews-Pearson formulas deri- 
ved from the theory of curved beams. 

As the result of this work the following conclusions 
have been drawn: 

(1) The stresses obtained from strain-gauge measure- 
ments on girder hooks of rectangular section agree well with 
the stresses computed by the ordinary theory of combined 
tension and bending, except at the critical section. 

(2) The experimental stresses at the critical section 
are higher than the values computed by the ordinary theory 
of combined tension and bending for 211 but one of the hooks, 
The results indicate that the Winkler-Bach and the Andrews- 
Pearson formlas, which tae into account the curvature of 
the hook, give correct values for the stress. 

(3) The stress computed bv the Winkler-Bach and the 
Andrews*Pearson formlas was in no case more than 20 per cent 
greater than the stress computed by the ordinary theory of 
combined tension and bending. Therefore, if the factor roy 
safety used in designing hooks of this kind is sufficiently 
large, it is believed that the use of the more exact form- 
las is not necessary. 

(4) It is impossible to determine by visual inspection 
whether any part of the hoo’ has been stressed beyond the 
proportional limit. 

For more detailed information covering this investiga- 
tion Technologic Paper, No. 260 should be consulted. Copies 

“may be obtained at 10 cents apiece from the Superintendent 
of Documents. 


85 The Stren- An investigation carried out by the bureau indicates 
eth of Air- that values for the strength of airplane struts which may be 
plane Struts. dangerously above the actual strength are apt to be given by the 
| formulas now in use for calculating the strength of these 
members. A modified formula has been devised which is in 
closer accord with actual strut conditions as determined by 
experiment, and the values given by it are found to be in 
close agreement with those given by tests. 

In this connection, the bureau conducted a series of 
tests on struts of steel tubing carrying end loads as columns 
and bending loads at the same time, 2 condition vhich is 
frequently encountered in airplane design, The proportions 
of the loads ranged all the way from a column without bending 
load to a beam without end load, and the strength as mea- 
sured in the tests was comoared with that given by the form- 
ulas. 
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Failure to take account of possible eccentricity of the 
load was largely responsi ble for the trouble with the form- 
ulas. A method was devised for measuring this factor, and the 
modified formula takes it into account, Such eccentricity may 
be ceused by uneven wail thickness cr by lack of straightness 
of the strut. It resuits in putting an undue proportion of 
the ioad on one side of the tube, and is found to be a very 
important facter in determining the strength of a strut. 

The results of these tests, touzether with a consideration 
of various formulas for use in designing columns and struts, 
are given in Technologic Paper No. £58, copies of which may 
be obtained from the Superintendent of Documents, at 15 cents 
apiece, 


Results of tests made in the Altitude Laboratory of the 
Bureau of Standards have been analyzed to ascertain the gas- 
Oline-air ratio which will enable an aviation engine to de- 
velop its maximum power, A detailed report of this analysis 
has been published by the National Advisory Committee for 
Aeronautics. For the engines tested the ratios ranged be- 
tween 0.07 and 0.08 pound of gasoline »xer pound of air. Were 
it possible to obtain perfect mixing o: the gasoline and air 
and perfect distribution of the mixture to the individual 
cylinders of the engine, undoubtedly maximum power could be 
obtained with somewhat leaner mixtures. The values as given, 
however, are based on actual tests 2nd include whatever ex- 
cess fuel was nec?ssary to compensate for imperfect distribu- 
tion and imperfec mixing. 

Fuel-air ratios leaner than those giving maximum power 
give better economy; that is to say, lower values of pounds of 
fuel per horsepower hour, With the distribution as good as 
is ordinarily found in a multi-cylinder aviation engine, the 
mixture can be leaned until the power has been decreased 10 
or 15 per cent before any cylinder receives a mixture too lean 
to fire. While in these tests the lowest specific fuel con- 
Sumption very often was obtained with the teanest mixture with 
which the engine could operate satisfactorily, its actual 
value was but little lover than that obtained when the mix- 
ture had been leaned only to such ar extent as to cause a 5 
per cent decrease in power. ihe advantage or operating with a 
mixture which has been leaned only tc such an extent as to 
cause a 5 per sent decrease in power lies in the fact that 
this mixture ordinarily is far from being so lean as to cause 
any cylinder to fail to fire or to cause firing in intake man- 
ifold or carburetor. 


A paper has recently been issued by the simplified prac- 
tice division of the Bureau of Standards, which describes the 
plan of organizaticn devised for carrying out simplified prac- 
tice in the marine field. The scheme is applicable in prin- 
Ciple to other industrial and commercial fieids, wherein, with 
a minimum of administrative supervision, a large aggregate 
volume of volunteer technical service is rendered for the com- 
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mon benefit by distributing among the units of the field seo- 
arate subjects for study and development of standards, with- 
out imposing burdensome work upon individuals. 

An organization chart is included. 

Copies of this publication mey te obteined from the 
Superintendent of Documents at 5 cents apiece. 


The American Logzing and Sawmill Safety Code prepared 
by a representative sectional committee under the rules of 
procedure of the American Sngineering Standards Committee 
under the sponsorshio of the Bureeu of Etandards, is now 
available from the Superintendent of Documents, Government 
Printing Office, Washineton, D. C., at 60 cents per copy. 
This code covers the hazards incident to the felling of 
timber, the conveying of sawed logs from the stream to the 
railroads or rivers, transportation by logsing railroad in- 
cluding safety soecifications for such roads, river driving, 
snow and ice roading, rafting and fiuming. There is also a 
section on the use, storage, and ELS CE OF explos 
Sives and inflammable liguids, as a large proportion of the 
accidents in the lumber industry is de to these causes. 

Part 2 of the code covers sawmili operations, includ- 
ing mill design and lay out Saat Ay for handling saw logs, 
protection of sawing machinerv, together with edgers, gang 
saws, resaws, trimmers and slashers Additional sections 
cover conveyors used for handling ms fs rial and also miscel- 
laneous machinery, such as lath and Rages equipmert. Part 
& covers yard operations: including dry kilns, lumber stack- 
ers, and railroad tracxs located between mill yards as well 
as machinery for hancling lumber. 

This code was prepared by representatives of State ad- 
ministrative bodies, lumber manufacturers crganizations, 
technical and safety organizations, manufacturers of sawmill 
and logging equipment, insurance representatives, and rep- 
resentatives of labor, and has been aporoved 2s a tentative 
standard by the American Engineering Stendards Committee. 

It is designed as a guide for State codes and for voluntary 
adoption by lumber manufacturers. That the Logging Code is 
needed is indicated by statistics p»epared by the Prudential 
Insurance Co., which give 837 as the total number o” fatal- 
ities in this industry for the year 1916. Owing to the 
larger number of mills and greater amount of lumber cut at 
the present time this number is probably more nearly 1,000 
per year. 
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PUBLICATIONS OF THE BUREAU OF STANDARDS KELEASED DURING SEPTEMBER 


Technologic Papers 


Saturation relations in mixtures of sucrose, dextrose and 
levulose. Richard F. Jackson and Clara Gillis Silsbee, 


Tests of some girder hooks. H. L. Whittemore and Ambrose 
H. Stang, 


Circulars 


United States Government “iaster Specification for asphalt 
for unsurfaced built-up roofing, 

United States Government Master Specification for record and 
copying ink, 

United States Government Master Specification for writing 
ink. 

United States Government Master Specification for red ink. 

United States Government Master Specification for stamp-pad 
ink. 

United States Government Master Specification for typewriter 
ribbons. 

United States Government lMaster Specification for hectograph 
ribbons. 

United States Government Master Specification for ribbons 
for nomputing and recording ribbons. 

Recommended Specification for gquicklime and hydrated lime 
for use in the absorption of carbon dioxide. 


Simplified Practice Recommendations 
Elimination of waste, Bed Blankets. 
These publications can be obtained from the Superintendent 
of Documents, Government Printing Office, Washington, D. C., 
at the prices indicated above. 


Respectfully, 


102 


10¢ 


5¢ 


Georze K. Burgess, Director. 
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